Radio-wave refractivity conditions in the atmosphere are determined by the vertical gradient of the refractive index, which can be computed from regular aerological balloon probe measurements. This study is focused on the refractivity conditions over the Adriatic Sea using a multiannual series of data from four aerological stations. According to the refractive prof les computed from the aerological probes, two models are proposed: a polynomial model for both the troposphere and the stratosphere up to an altitude of 40 km and a much simpler linear model for the stratosphere alone. By conf rming a discontinuity in the refractive conditions between the troposphere and stratosphere, both models exhibited a good f t and superior characteristics over a range of heights from the surface up to 40 km compared with the widely used simple exponential model. New recommended regular refractive prof les can be used as a guide for any type of long-range radio system design.
Introduction
Atmospheric radio refractivity research has a history of nearly 60 years. This long-term research revealed the atmospheric refraction as a very complex and varied phenomenon so many investigations still need to be conducted. For example, investigations on the ref ection of radar beams suggested that a refractivity discontinuity exists at the bottom of the tropopause (HOLTON et al., 1995; LUCE et al., 2007; REID, 2003) , which should be taken into account in radio-wave propagation design. The reason for this refraction discontinuity is the different content of water vapour in the troposphere compared with the stratosphere, which strongly affects the refractivity conditions (BECH et al., 2002a (BECH et al., , 2002b HITNEY et al., 1985) . Above the tropopause, the air is almost dry, and practically only the vertical prof les of pressure and temperature remain as factors that determine the refractivity prof les (TSUDA et al., 1988) .
For a practical radio system design, a simple exponential model of the refraction prof le is recommended by the International Telecommunications Union (ITU, 2003) . This exponential model has practical value in terrestrial radio telecommunication and broadcasting system design. However, the simple exponential or linear models of the refractive index provide only a general and approximate description of the phenomena (SKOLNIK, 1980; PEEBLES, 1998) because the particular refractive condition relies on actual meteorological prof les of pressure, temperature and humidity. Radio waves travel along a particular trajectory that also depends on the actual vertical refractive index prof le instead of some calculated refractive prof le. Nevertheless, the most probable refraction prof le shape takes precedence over the actual refractive prof le for use as a guide for any type of long-range radio system design. The maximum height where the exponential model is still valid is not well determined and varies from site to site. A recent study of the possible application of the ITU exponential model in Croatia shows that the ITU exponential model f ts the actual data poorly for heights larger than 1 km above ground (VIHER et al., 2011) . Limitation to the lowermost kilometre of the atmosphere means that the ITU exponential model is not generally applicable for the design of radio systems (telecommunications, radars, radio-navigation, radio and TV broadcasting, electronic warfare) in Croatia. Some parts of the country have a very complex topography with elevations of 2 km above sea level, and therefore, a better presentation of the refractive index prof le should be developed. This conclusion was drawn from recent investigations of refraction prof les for twelve aerological stations and accompanying anomalous propagation phenomena: subrefractions, superrefractions and radio ducts (VIHER, 1995 (VIHER, , 2006a (VIHER, , 2006b . The data were provided by aerological probes over Croatia and the Alpine region during a six-year long period. These studies clearly showed that the number of anomalous phenomena decreased with height and that stratospheric refraction conditions were daily and yearly invariable but very near the state that was def ned as subrefractive.
Because of the reasons mentioned above and dissatisfaction with the ITU exponential model, we tried other 
